spatially, socially, or temporally) is represented at higher construal levels.
We propose that embedding warnings of undesirable side effects in promotional messages has two conflicting outcomes. On the one hand, the appeal of the advertised product is decreased because of the side effects specified in the warning. On the other hand, message trustworthiness is increased, as the presence of a warning connotes that the communication is two-sided (presents both pros and cons), and this increases the message recipient's sense of knowledge and confidence about the product (Eisend, 2006; Petty, Wegener, & Fabrigar, 1997; Rucker, Petty, & Briñol, 2008; Schwarz, Sanna, Skurnik, & Yoon, 2007) . Building on CLT, we suggest that temporal distance deemphasizes the potential side effects specified in warnings, because side effects are inherently secondary in nature and thus reflect low-level construal. Conversely, temporal distance emphasizes the trustworthiness of the message (driven by the presence of a warning), because it reflects high-level construal, as it is more abstract, general, and primary in nature. The pilot studies we conducted in support of the present research further supported classifying side effects as low-level construal and trustworthiness as high-level construal.
To summarize, we predicted that from a proximal time perspective, a warning will have the predictable effect of reducing the appeal of the product. However, from a distal time perspective, as information is construed at a higher level (Liberman & Trope, 2008) , we expected the presence of a warning to ironically boost the appeal of the risky behavior, a phenomenon we term ironic effect of warnings, our central prediction in this article.
This predicted effect relates to the sleeper effect, which states that a message's negative impact decreases over time (Pratkanis, Greenwald, Leippe, & Baumgardner, 1988) . We expected that, as predicted by the sleeper effect, negative effects of warnings would fade over time. However, we also expected that, unlike predictions of the sleeper effect, delay would emphasize the positive connotation of warnings and boost the appeal of the promoted behavior. Moreover, the sleeper effect concerns past temporal distance, whereas we expected our predictions to hold for both past and future.
In four studies, we examined ad perceptions and tested the ironic effect of warnings on actual purchase decisions and evaluations of different products. Results of these main studies (supplemented by several pilot studies conducted with participants drawn from the same population used for the main studies) illustrate the robustness of the effect. All studies were conducted in Israel in Hebrew. Experimental materials presented in this article were translated into English and sums were converted into U.S. dollars.
Study 1: Effects of Warning Labels on Delayed Cigarette Acquisition

Method
Seventy-one people (20% women, 80% men; mean age = 29 years) were randomly assigned to four conditions in a 2 (with warning vs. without warning) × 2 (near-future purchase vs. distant-future purchase) design. Potential participants were screened to ensure eliminating nonsmokers as well as those already familiar with the brand used. Participants viewed an ad promoting a cigarette brand that was (supposedly) going to be sold in their region soon.
1 Half the participants saw a version of the ad that also warned of smoking risks. The other half saw the same ad without the warning. In a pilot study (N = 25), participants were asked to rate on separate 7-point scales the degree to which message trustworthiness and potential side effects are central to product judgments. The results confirmed that for this study's ad, message trustworthiness was perceived as more central (M = 4.08, SD = 2.02) than the potential side effects (M = 3.40, SD = 2.12), t(24) = 2.36, p < .05.
After viewing the ad, all participants had an opportunity to purchase the product-they saw a pack of the advertised brand, were told that each pack costs $2.00, and were asked whether and how many packs they wished to buy. Half the participants were told that they would receive any packs they ordered within 24 hr (near-future condition); the other half were told that they would receive the packs 3 months later (distantfuture condition). To avoid distributing potentially harmful products, we apologized to participants after the study concluded and explained that we would not provide the product.
Results
Supporting our predictions, an analysis of variance (ANOVA) on the number of packs participants chose to buy revealed a significant two-way interaction between the presence or absence of a warning and the timing of receiving the packs, F(1, 67) = 8.93, p < .05; η 2 = .12. In the distant-future condition, participants who saw the warning label chose to buy more packs (M = 5.16, SD = 7.38) than participants who did not see the warning label (M = 0.87, SD = 0.99), t(32) = 2.24, p < .05. Conversely, in the near-future condition, participants who did not see the warning label chose to buy more packs (M = 3.00, SD = 5.04) than participants who did see the warning label (M = 0.75, SD = 1.02), t(35) = 1.96, p = .06. Thus, although smoking risks seem ubiquitous, participants were affected by the warning.
Study 2: Effects of Warning Labels on Delayed Purchase of Artificial Sweetener
In Study 2, we conceptually replicated Study 1 by manipulating past rather than future temporal distance with a different product category.
Method
Seventy-four women (mean age = 35 years) were randomly assigned to four conditions in a 2 (with warning vs. without warning) × 2 (immediate evaluation vs. delayed evaluation) design. Potential participants were screened for product relevance (i.e., whether they consumed artificial sweeteners). Half the participants saw an ad promoting an artificial sweetener that included a warning about risks associated with the product, whereas the other half saw the same ad but without the warning. A pilot study (N = 25) confirmed that for this study's ad, message trustworthiness was perceived as more central to product judgments (M = 6.44, SD = 1.00) than potential side effects (M = 5.84, SD = 1.70), t(24) = 2.08, p < .05.
After viewing the ad, half the participants were offered an opportunity to purchase the product (immediatechoice condition). They saw a package costing $0.50 that contained 25 packets and were asked whether and how many packages they wished to buy. We told the remaining participants that we would contact them again 2 weeks later (delayed-choice condition). Two weeks later, we indeed contacted them, offering an opportunity to buy the advertised product. We apologized to participants after the study concluded and explained that, for logistical reasons, we would not sell the product.
Results
Supporting our predictions, an ANOVA on the number of packages participants chose to buy revealed a significant two-way interaction between the presence or absence of a warning label and the time at which participants made a buying decision, F(1, 70) = 11.21, p < .05; η 2 = .13. In the immediate-choice condition, participants who saw the ad without the warning label chose to buy more packages (M = 5.50, SD = 7.58) than participants who saw the ad with the warning label (M = 0.33, SD = 0.82), t(33) = 2.64, p < .05. In the delayed-choice condition, however, participants who saw the ad with the warning label chose to buy more packages (M = 2.92, SD = 5.04) than participants who saw the ad without the warning label (M = 0.80, SD = 1.35), t(37) = 2.03, p = .05.
Study 3: Effects of Warning Labels on Delayed Perceptions of an ErectileDysfunction Medication
In this study, we further explored the process underlying the ironic effect of warnings by examining how perceptions of the different meanings of the warning change with temporal perspective (distal vs. proximal).
Method
Thirty-four men (mean age = 58 years) were randomly assigned to two conditions: near-future event and distantfuture event. All participants viewed an ad promoting erectile-dysfunction medication that featured a warning of potential side effects, such as heart disease. Half the participants were told that the product would soon be launched (near-future condition); the other half were told that the product would be launched the following year (distant-future condition). All participants were asked to rate on separate 7-point scales the product's attractiveness and their agreement with the following statements: "The warning increases my concerns about potential product side effects," and "the warning increases the trustworthiness of the ad." As with the earlier studies, a pilot study (N = 25) showed that for this ad, message trustworthiness was perceived as more central to product judgments (M = 5.44, SD = 1.65) than the potential side effects of the medication (M = 4.84, SD = 1.86), t(24) = 2.32, p < .05.
Results
Consistent with our predictions and with our earlier results, the findings in Study 3 revealed that participants in the distant-future condition rated the product as more attractive (M = 4.67, SD = 0.72) than did those in the nearfuture condition (M = 3.74, SD = 1.59), t(32) = 2.09, p < .05. Analyzing ratings as a function of temporal perspective (product-launch timing: near future vs. distant future) revealed that when product-launch timing was distant, the ad was rated as more trustworthy in the distant-future condition (M = 5.13, SD = 1.24) than in the near-future condition (M = 4.11, SD = 1.63), t(32) = 2.02, p = .052. Conversely, concern with the potential side effects (lower-level feature) was rated higher in the near-future condition (M = 5.42, SD = 1.12) than in the distant-future condition (M = 4.47, SD = 1.51), t(32) = 2.21, p < .05. Mediation analyses confirmed the underlying role of higher-level features-the effect of temporal distance on product evaluations was mediated by message trustworthiness-95% confidence interval (CI) = [0.01, 0.90].
Study 4: Effects of Warning Labels on Delayed Evaluations of Hair-Loss Medication
In this study, we further examined our claim that the perceived trustworthiness of the ad drives the ironic effect of warnings.
Method
Seventy-six men (mean age = 54 years) were randomly assigned to four conditions in a 2 (with warning vs. without warning) × 2 (immediate evaluation vs. delayed evaluation) design. Half the participants saw an ad for a hair-loss medication that also warned that weight gain was a common side effect. Other participants saw the same ad without the warning. A pilot study (N = 25) confirmed that for this study's ad, message trustworthiness was perceived as more central to product judgments (M = 5.80, SD = 1.65) than potential side effects (M = 5.29, SD = 1.87), t(24) = 2.52, p < .05.
Immediately after seeing the ad, half the participants evaluated the product (immediate-evaluation condition), whereas the remaining participants were contacted 2 weeks later and asked to evaluate the product then (delayed-evaluation condition). Participants rated product attractiveness and ad trustworthiness on a 7-point scale.
Results
The results consistently supported our predictions. An ANOVA on product ratings revealed a significant twoway interaction between the presence or absence of the warning and the time of the evaluation, F(1, 71) = 14.42, p < .05; η 2 = .16. In the immediate-evaluation condition, product ratings were more favorable when a warning label was absent (M = 4.29, SD = 1.53) than when a warning label was present (M = 3.17, SD = 1.75), t(33) = 2.02, p = .05. However, in the delayed-evaluation condition, ratings were higher when the warning label was present (M = 4.94, SD = 1.19) than when it was absent (M = 3.35, SD = 1.58), t(38) = 3.47, p < .05. An ANOVA on ad trustworthiness also revealed a significant two-way interaction, F(1, 71) = 5.11, p < .05; η 2 = .07. In the immediateevaluation condition, ad trustworthiness did not differ regardless of whether the warning was present (M = 3.56, SD = 1.72) or absent (M = 3.65, SD = 1.45), t(33) = 0.17, p > .1. However, in the delayed-evaluation condition, participants evaluated the ad with the warning as more trustworthy (M = 4.88, SD = 1.57) than did participants who evaluated the ad without the warning (M = 3.35, SD = 1.43), t(38) = 3.20, p < .05. Moderated mediation analyses using bootstrapping mediation tests (e.g., Preacher, Rucker, & Hayes, 2007) with 5,000 replications revealed that, as predicted, ad trustworthiness mediated the temporal effect when the warning was present (95% CI = [0.13, 1.03]) but not when the warning was absent (95% CI = [−0.49, 0.20] ).
General Discussion
Messages that promote potentially risky behaviors, such as smoking or taking a medication, frequently warn of potential adverse side effects. Such warnings are often provided under the guidance of well-meaning organizations, such as the U.S. FDA. An underlying assumption (Wogalter & Laughery, 1996) is that such warnings reduce the appeal of the risky behavior. The current research shows how and why this assumption can be misguidedwarnings about detrimental side effects can ironically backfire in common situations when time separates the message from the related behavior. This is because warnings can have two conflicting effects: (a) decreasing the appeal of the object of the warning and (b) increasing the apparent trustworthiness of the ad because of the two-sided nature of the communication. As time separates the message from the behavior of which it warns, the prominence of side effects is attenuated, and the trustworthiness of the ad rises.
The ironic effect of warnings documented in this article is counterintuitive. Marketing experts we surveyed, for example, mispredicted it-23 marketing professors who examined the ad used in Study 1 expected the likelihood of evaluations becoming more favorable over time to be lower (M = 2.09, SD = 1.62) than the likelihood of evaluations becoming less favorable over time (M = 3.52, SD = 2.27), t(22) = 2.33, p < .05.
This research offers additional theoretical contributions. By identifying conditions under which warnings can backfire, our research informs the debate on the effects of warning of unintended consequences (cf. Skurnik, Yoon, Park, & Schwarz, 2005) . Our work also extends CLT research to settings in which information is used some time after it is encountered rather than immediately (past temporal CLT work focused on currently presented information for decisions about the future; Trope & Liberman, 2010) .
Future research could extend the understanding of the ironic effect of warnings by exploring characteristics of the warning, message, and context that may also mediate or moderate this phenomenon. For example, it seems that whether the warning was mandated or made voluntarily (Eisend, 2006) might matter (note that pilot studies in which we explored this reasonable possibility failed; manipulation checks revealed that most participants did not believe the warning was made voluntarily). Whether the warning seemed difficult to notice (e.g., displayed only briefly; Herbst, Finkel, Allan, & Fitzsimons, 2012) could also be significant. Features of the message such as whether no product benefit is communicated (e.g., as on cigarette packs in some countries) may also matter.
Because using information encountered days earlier (Studies 2 and 4) relies on long-term memory, it may involve consolidation and retrieval processes in addition to encoding. Deep examination of these subtle processes is generally beyond the scope of this research. That said, memory follows the pattern predicted by CLTcompared with immediate recall, delayed recall is typically more abstract and schematic (Alba & Hasher, 1983; Bartlett, 1932; Hintzman, 1986 ) and tends to reflect metacognitive knowledge (Strack & Förster, 1998) . Further support for the present findings comes from follow-up studies in which we explored recollection of the ads used in the main studies. Independent judges coded the information recalled as high level (e.g., "I saw a warning") or low level (e.g., "you may experience weakness"). All initial disagreements (6%-8%) were resolved via discussion. In one follow-up, within either minutes or days of seeing the ad used in Study 2, 100 women (mean age = 34 years) were asked to recall the content of the ad. As expected, recollections were judged as less high level in the immediate-recall condition (20.9%) than in the delayed-recall condition (63.2%), χ 2 (2, N = 100) = 52.09, p < .001. The same pattern emerged in a follow-up experiment to Study 4 with 30 men (mean age = 60 years): Recollections were judged as less high level in the immediate-recall condition (28.6%) than in the delayed-recall condition (66.7%), χ 2 (2, N = 30) = 7.31, p < .05. The recall pattern emerged again in a follow-up experiment to Study 3 with 30 men (mean age = 61 years), in which temporal distance was future-rather than past-related. Recollections were judged less high level in the proximate-recall condition (23.1%) than in the distal-recall condition (58.8%), χ 2 (2, N = 30) = 7.03, p < .05. Future research could seek further insights, for example, by exploring how psychological distance affects different aspects of memory (e.g., information encoding and retrieval).
In conclusion, our findings are disturbing-including a warning (e.g., risk of emphysema) in promotional messages (e.g., a cigarette ad) can stimulate rather than curtail the very behavior the warnings aim to discourage (e.g., smoking). Worse, this effect can "fly under the radar," as warnings may backfire only some time after the message is viewed (when consumption decisions are likely) rather than soon after the message is viewed (when regulators examine message impact). More broadly, that warnings of adverse side effects can backfire has significant implications in such important domains as health care, finance, and law. Depending on the timing, informing people of risks associated with a medical procedure or an investment option, for example, may ironically increase the likelihood that they adopt the risky behavior.
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